Objective-At least three randomized, placebo controlled, double blind studies support the efficacy of computerized Attention Modification Programs (AMP) in reducing symptoms of anxiety in patients diagnosed with an anxiety disorder. In this study we examined patient characteristics that predicted response to AMP in a large sample of individuals diagnosed with Generalized Social Phobia (GSP).
A number of randomized, double blind, placebo controlled studies support the efficacy of computerized Attention Modification Programs (AMP) in the treatment of anxiety (Amir, Beard, Taylor et al., 2009; Amir, Beard, Burns, & Bomyea, 2009; Schmidt, Richey, Buckner, & Timpano, 2009) . AMP is based on cognitive theories of anxiety that propose a causal role for selective attention to threat-relevant information in the maintenance of anxiety (e.g., Mathews & MacLeod, 2005; Williams, Watts, MacLeod, & Mathews, 1997) . Consistent with these theories, 25 years of research provides evidence demonstrating that patients meeting diagnostic criteria for an anxiety disorder preferentially attend to threatrelevant stimuli over neutral stimuli when the two compete for processing resources (for a review see Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, & van IJzendoorn, 2007) . More relevant to the causality hypothesis, recent studies have demonstrated that experimentally manipulating attentional allocation to threatening information confers differential susceptibility to anxiety under stress (e.g., Amir, Weber, Beard, Bomyea, & Taylor, 2008; Clarke, MacLeod, & Shirazee, 2008; MacLeod, Rutherford, Campbell, Ebsworthy, & Holker, 2002) .
To modify attention, previous studies have used a variant of the probe detection task (MacLeod, Mathews, & Tata, 1986) designed to induce selective processing of neutral cues when these cues compete for processing resources with threat-relevant cues. In the original probe detection task participants were presented with neutral and threat-relevant information and their response latency to detect a visual probe replacing these words was measured. In the AMP training version of the task, participants respond to a visual probe that consistently replaces stimuli of neutral valence, thereby directing attention away from threat.
To our knowledge, three published studies have examined the efficacy of AMP in reducing symptoms in treatment-seeking individuals meeting diagnostic criteria for an anxiety disorder; two in generalized social phobia (GSP; Amir, Beard, Taylor et al., 2009; Schmidt et al., 2009 ) and one in generalized anxiety disorder (GAD; . All three studies were randomized placebo-controlled double-blind trials. The placebo group (Attention Control Condition, ACC) was identical to AMP except that the location of the probe relative to the threatening or neutral stimuli was random (i.e., the probe replaced neutral stimuli on 50% of trials, and threatening stimuli on the other 50% of trials). Participants completed AMP or ACC twice weekly for four weeks. Each training session was approximately 20 minutes in duration.
Across all three RCTs, participants in the AMP group showed significantly larger reductions in clinician-and self-rated symptoms of anxiety and functional impairment relative to the control group. A recent meta-analysis found a medium-to-large effect of AMP on anxiety symptoms (averaged across all anxiety measures) relative to the ACC group (d = .78 in patient samples; Hakamata et al., 2010) . Moreover, a significantly larger proportion of participants in the AMP group compared to the ACC group no longer met diagnostic criteria for the principal anxiety disorder diagnosis at post-assessment (loss of diagnosis: AMP, range 50% to 72%; ACC, range 11% to 14%). Finally, two of the trials conducted a formal mediation analysis (Mackinnon, Lockwood, Hoffman, West, & Sheets, 2002) , demonstrating that change in attentional bias for threat mediated the reduction in interviewer-rated anxiety from pre-to post-assessment (Amir, Beard, Taylor et al., 2009; ). Considered together, these studies suggest that AMP may be an efficacious treatment for at least GSP and GAD.
Despite these initial promising findings, not all individuals who complete AMP show a reduction of symptoms. Therefore, it is important to examine patient characteristics that may account for variability in response to AMP. Doing so may ultimately inform treatment selection as well as methods for augmenting existing treatments. As Steketee and Chambless (1992, p. 387) pointed out, "If we can identify characteristics of clients that are associated with poor response to treatment, we may: (a) gain clues that lead to needed modifications to treatment procedures and (b) be able to match patients to treatments that work best for those with their particular characteristics". As a first step in this direction, we examined predictors of response to AMP in a large randomized clinical trial of patients seeking treatment for GSP.
There are at least two types of pre-treatment variables that can have predictive utility: Prognostic and Prescriptive (Kraemer, Wilson, Fairburn, & Agras, 2002 , Fournier et al., 2009 . A prognostic variable predicts outcome irrespective of treatment condition. Prognostic variables are either identified in single-treatment designs (i.e., when there is no comparison condition) or when a variable is associated with outcome across multiple treatments (i.e., a main effect of the pre-treatment variable on outcome). A prescriptive variable or moderator (Baron & Kenny, 1986) predicts differential treatment response between two or more treatment conditions (i.e. an interaction effect).
Our selection of predictor variables was guided by previous recommendations in prediction research (e.g., Kazdin, 2008; Kraemer et al., 2002; Steketee & Chambless, 1992) . We began by identifying baseline demographic and clinical characteristics in our sample that have been examined in previous research examining predictors of treatment response in SP (e.g., Hofmann, 2000; Rodebaugh, Holaway, & Heimberg, 2004) as well as the extant literature more broadly (e.g., Fournier et al., 2009 ). These variables were categorized into the following domains: (1) demographic characteristics (e.g., age, gender), and (2) clinical characteristics (e.g., severity of co-occurring depression, Axis I comorbidity).
Next, we followed recommendations that the selection of predictor variables should be informed by theory about the mechanisms hypothesized to underlie to treatment effects (e.g., Kazdin, 2008; Kraemer et al., 2002) . Accordingly, we selected potential predictor variables based on information processing theories of anxiety (e.g., Mathews & MacLeod, 2005) and prior research on the mechanisms of action in AMP (e.g., Amir, Beard, Taylor et al., 2009 ). These variables were categorized as cognitive disturbance factors. We identified two cognitive disturbance factors hypothesized to be central to the maintenance of SP, namely (1) attentional bias for threat (Mathews & MacLeod, 2005; Williams et al., 1997 ; see also Bögels & Mansell, 2004) and (2) social interpretation bias (e.g., Clark & Wells, 1995; Hofmann, 2007; Rapee & Heimberg, 1997) .
Previous research in analogue (Amir et al., 2008) and treatment-seeking samples (Amir, Beard, Taylor et al., 2009; suggest that anxiety reduction associated with AMP occurs through a change in attention bias for threatening cues. Thus, to the extent that the modification of attentional bias for threat is a key target of AMP, we expected that patients with GSP who displayed the greatest attentional bias at baseline would be the ones who would benefit most from this intervention; that is, attentional bias is hypothesized to have a prescriptive effect on response to AMP. We also chose to examine social interpretation bias as a predictor of response to AMP because this cognitive bias is a core feature of cognitive models of SP (e.g., Clark & Wells, 1995; Hofmann, 2007; Rapee & Heimberg, 1997) and has been shown to be associated with social anxiety reduction in CBT regimens (e.g., Foa, Franklin, Perry, & Herbert, 1996; Hofmann, 2004; Smits, Rosenfield, McDonald, & Telch, 2006; Taylor & Alden, 2008; Wilson & Rapee, 2005 ).
In the current study, we explored the prognostic and prescriptive predictive value of pretreatment variables assessed in the context of two RCTs testing the efficacy of AMP for GSP. We followed the data analytic approach adopted by Fournier et al. (2009) , first employing a stepwise procedure within the three broad predictor domains (demographics, clinical characteristics, and cognitive disturbance factors) and then testing a final model wherein we examined whether each of the previously identified predictors remained a significant predictor of outcome when all of the predictors were tested simultaneously in the same statistical model.
Method Participants
The current sample comprised 112 individuals seeking treatment for GSP from January 2003 through October 2009. A subsample of participants (n = 48) are reported in Amir, Beard, Taylor et al., (2009) . The remaining 64 participants completed the identical protocol as reported in that initial clinical trial. Accordingly, a full description of participant recruitment strategies, treatment conditions, and procedural details are described in that article. Participants met a principal DSM-IV diagnosis of GSP according to the Structured Clinical Interview for the DSM-IV (SCID; First, Spitzer, Gibbon, & Williams, 1994) . Exclusionary criteria included: (a) evidence of suicidal intent, (b) evidence of current substance abuse or dependence, (c) evidence of current or past schizophrenia, bipolar disorder, or organic mental disorder, (d) any concurrent psychotherapy (e) change in pharmacological treatments during the 12 weeks prior to study entry, and (f) Cognitive Behavioral Therapy within the past 6 months.
Treatments
Prior to entering the trial, participants were randomly assigned to the Attention Modification Program (AMP, n = 55) or Attention Control Condition (ACC, n = 57) (see Amir, Beard, Taylor et al., 2009 for details). Participants, experimental assistants, and clinical evaluators were blind to treatment condition throughout the acute phase of treatment, which lasted for 8 sessions over four weeks (i.e., twice weekly sessions). Treatment completion rates were 91% across all participants (102/112); 98% in the AMP group (54/55) and 84% in the ACC group (48/57).
Outcome Measure
The primary outcome measure was the clinician-rated Liebowitz Social Anxiety Scale (LSAS; Liebowitz, 1987) , a 24-item scale that separately assesses fear and avoidance of social interaction and performance situations. The LSAS has strong psychometric properties (Heimberg et al., 1999) and has been widely used in previous treatment outcome research in SP (e.g., Clark et al., 2006; Heimberg et al., 1998) . Clinician ratings were made at pre-and post-assessment by raters blind to treatment condition. Inter-rater reliability ratings for the LSAS were obtained from three independent assessors who viewed videotapes of the assessments and who were blind to condition. Prior to rating the interviews, assessors were trained to criterion (e.g., 90% or higher) using standardized tapes created at our research center. Inter-rater reliability was high (Intra-class correlation coefficient = .88; see Amir, Beard, Taylor et al., 2009 ).
Potential Predictors
All potential predictors of treatment response were measured at baseline. Tables 1-3 Clinical characteristics-Current psychiatric functioning was assessed using a battery of clinician-and self-rated measures at pre-assessment. The following three variables comprised this domain: Axis I comorbidity (presence of any comorbid Axis I condition as measured by the SCID-IV), general trait anxiety (assessed with the self-reported State Trait Anxiety Inventory-Trait [STAI-T]; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983) and depression (assessed by the clinician-administered Hamilton Rating Scale for Depression [HAM-D] ; Hamilton (1960) .
Cognitive Disturbance Measures-This domain comprised two variables: Attentional bias for threat was derived from the modified probe detection task (MacLeod et al., 1986 ) using a standardized set of male and female faces portraying disgust and neutral expressions (Matsumoto & Ekman, 1988) . On each trial, two faces of the same individual were presented for 500ms, one face on top and one on bottom, with each pair displaying one of two combinations of emotions (i.e., neutral and disgust, or neutral and neutral). We compared response latencies to visual probes following one of two neutral faces (N-N trials) to response latencies to probes following a neutral face when the other face displayed a disgust expression (N-D trials). Attentional bias for threat is indexed by slower response latencies when responding to a probe following a neutral face in the N-D trials compared to responding to a probe following a neutral face in the N-N trials (see Koster, Crombez, Verschuere, & De Houwer, 2004; Salemink, van den Hout, & Kindt, 2007) .
Social interpretation bias was assessed using the Interpretation Questionnaire (Amir, Foa, & Coles, 1998) . This questionnaire comprises 22 ambiguous scenarios (e.g., "You see a group of friends having lunch, they stop talking when you approach") and three interpretations for each scenario (i.e., positive: "They are about to ask you to join," negative: "They were saying negative things about you," and neutral: "They just ended their conversation"). Participants are asked to rank order how likely each interpretation would be to come to mind if they were in a similar situation. Thus, scores ranged from 1 to 3. We used participants' rankings of the negative interpretations of the social scenarios as the measure of interpretation bias. Lower scores (i.e., 1) reflected a greater tendency to make negative interpretations of ambiguous social scenarios.
Statistical Analyses
Our primary statistical analyses investigated the association between possible prognostic and prescriptive predictors of symptom change (clinician-administered LSAS) from pre-to posttreatment. To address this issue, we were guided by the conceptual and data analytic approach advocated by Kraemer et al. (2002) and Fournier et al. (2009) . We used mixed models regression in which we regressed repeated measures of LSAS on time, group, covariates of interest, and their interactions. We also included random effects for intercept and slope. Time is shifted, as in Fournier et al. (2009) so that intercept estimates represent the LSAS scores at post-treatment. Continuous covariates were centered at the grand mean and dichotomous covariates were parameterized as -1/2 and 1/2. While missing data was minimal in this study (e.g. 10/112 = 8.9% of post-intervention LSAS scores), note that the mixed effects model accommodates missing data under the missing-at-random assumption and honors the intent-to-treat principle (Verbeke & Molenberghs, 2005) . All analyses were carried out in R version 2.11 (R Development Core Team, 2010) and mixed models were fitted using nlme (Pinheiro et al., 2009) Our models included estimates of prognostic and prescriptive effects. As described above: A prognostic variable predicts outcome irrespective of treatment (i.e., main effect of predictor), which would identify predictors of response common to AMP and ACC. In keeping with Kraemer et al. (2002) , prognostic predictors were required to have a significant effect (p < .05) on the linear slope estimates averaged across groups (i.e., Predictor x Time interaction). A prescriptive variable or moderator (Baron & Kenny, 1986) predicts differential treatment response between two or more treatment conditions (i.e. an interaction effect). Following Kraemer et al. (2002) , interactive effects of the predictor and treatment correspond to differences between the effects of the predictor variable on the linear slope estimates of the two groups. Thus, to establish whether a variable was prescriptive, we examined Predictor x Treatment (AMP, ACC) interaction effects at the linear slope estimates (i.e., Predictor x Treatment x Time interaction).
We classified the potential predictors as pertaining to either demographic characteristics (e.g., age), clinical characteristics (e.g., depression), or cognitive disturbance factors (e.g., attentional bias for threat; social interpretation bias) and analyzed the three domains separately. Following Fournier et al. (2009) , we used a step-wise procedure within each domain.
Step 1 tested the significance of the overall model that included all variables from a given domain.
Step 2 retained variables from Step 1 that were significant at p < 0.20. Effects in the multivariate models were in turn screened at the p < 0.10 (Step 3), and p < 0.05 (Step 4) levels. All predictors found be significant in Step 4 from each of the three domains were combined in a final model. This final step allowed us to test the effects of each variable while simultaneously controlling for each of the other significant predictors.
Results

Preliminary Analyses
To ensure that random assignment did not create groups differing in baseline characteristics, we conducted chi-square tests for categorical variables and t-tests for continuous variables comparing groups at pre-treatment on each predictor variable and dependent outcome. 
Treatment Outcome
Although previous research supports the efficacy of AMP in reducing symptoms of social anxiety relative to placebo control (Amir, Beard, Taylor et al., 2009; Schmidt et al., 2009) , we wanted to confirm that similar results were obtained in the larger current sample. Results of the mixed models regression analysis on the primary outcome measure (LSAS) revealed significant group differences in treatment response, [t(100) = -3.23, p = .002]. Thus, consistent with our earlier findings (Amir, Beard, Taylor et al., 2009) , the AMP group displayed a significantly larger reduction in clinician-rated social anxiety symptoms from pre-to post-assessment relative to the ACC group.
1 The planned stepwise procedure did not retain an effect for attentional bias scores or its interaction with time in the ACC group. However, given our concerns that baseline group differences in attentional bias scores could confound interpretation of the prescriptive effect of this covariate in the final prediction model, we fit an additional final model as a sensitivity analysis that included all attentional bias terms and their interactions with time and group. Results of this analysis were consistent with the final model reported in the main text. 2 Comorbidity status did not emerge as a significant predictor in any of the models tested. However, given baseline group differences in proportion of comorbid Axis I conditions, we believed it to be prudent to fit an additional final model that included all comorbidity terms and their interactions with time and group. Results of this analysis were consistent with the final model reported in the main text. 
Omnibus Tests of the Three Predictor Domains
Step-Wise Analyses of Each Domain of Predictors
Tables 1-3 present the results of the step-wise analyses for each of the three domains of predictor variables. In keeping with Kraemer et al. (2002) , we present results from the prediction of the linear slope effects representing change in LSAS. Thus, the unstandardized b estimates in the Tables can be interpreted as follows: For interaction terms involving time, b represents the slope effect of the predictor on LSAS, per week, averaged across groups. For interaction terms involving both time and treatment, b represents the difference in slope effects between treatment groups. In the sections below we report significance tests of the linear slope effects of the individual prognostic and prescriptive variables that emerged from these analyses as well as the Mean ± SE. 3
Demographic characteristics-Results revealed one prognostic variable, ethnicity, that was associated with change in LSAS scores, [t (96) = 4.20, p < .001, 2.86 ± 0.68]. Thus, across both conditions, participants who self-identified as non-Caucasian displayed better response to the interventions. No prescriptive variables were found in this domain.
Clinical characteristics-Of the three variables that comprised this domain, none had a significant prognostic or prescriptive effect on treatment outcome. No prognostic variables were found to predict treatment response in this domain.
Final Model with All Significant Predictors
Once we identified significant prognostic and prescriptive variables within each domain, these variables were entered simultaneously into a final model that allowed us to test the effect of each predictor on treatment outcome while controlling for the effects of the others. See Table 4 . Results revealed that one prognostic variable -ethnicity -remained a significant predictor of treatment outcome when controlling for the other variables: [t (84) = 3.15, p = .002, 2.27 ± 0.72]. Thus, across both conditions, participants who self-identified as non-Caucasian displayed better treatment response compared to Caucasian participants.
The only prescriptive variable that emerged from the step-wise analyses in each domainattentional bias for threat -retained its prescriptive effect on treatment outcome in the final model, [t (84) = -2.46, p = .016, -0.05 ± 0.02]. To elucidate the nature of this interaction, we conducted a regions of significance analysis using the Johnson-Neyman technique (Johnson & Neyman, 1936) . This procedure identifies the specific values of the predictor variable at which the treatment groups significantly differed on change in social anxiety symptoms 3 Although intercept terms were included in the prediction models, they are not reported in the paper as they are not relevant to the study hypotheses regarding prognostic and prescriptive effects on treatment response (see Kraemer et al., 2002) .
from pre-to post-treatment. This analysis identified -5.5 on our measure of attentional bias for threat as a point of transition between a statistically significant and a statistically nonsignificant effect of the interventions. Specifically, this analysis revealed that for bias scores greater than -5.5ms to the highest value observed (153ms), the AMP group displayed a significantly larger decrease in social anxiety symptoms relative to the ACC group. However, at bias scores below -5.5ms to the lowest observed value (-88ms), the AMP and ACC groups did not differ significantly on clinical improvement. These findings are illustrated in Figure 1 . For ease of interpretation, we present baseline corrected change in LSAS scores from pre-to post-treatment at different levels of attentional bias for the AMP and ACC groups. 4
Discussion
Although previous research supports the efficacy of computerized attention modification programs (AMP) for GSP (Amir, Beard, Taylor et al., 2009; Schmidt et al., 2009) , individuals vary in their response to these treatments. Accordingly, our goal in this study was to identify predictors of response to AMP for GSP. We found one prognostic and one prescriptive variable that predicted response to the interventions. Participants who selfidentified as non-Caucasian displayed better treatment response across both interventions compared to Caucasian participants. The most robust prescriptive variable was attentional bias for threat scores at pre-assessment. Specifically, participants in the AMP group who exhibited a greater tendency to preferentially allocate their attention toward social threat cues at baseline displayed significantly larger reductions in clinician-rated social anxiety symptoms relative to their counterparts in the ACC group. However, AMP did not differ in its efficacy from the placebo control condition for participants who did not present with attentional bias difficulties at pre-treatment. These findings point to a particular subgroup of individuals with GSP for whom attentional retraining programs may be most beneficial.
Although we made no a priori predictions about variables that would display common effects on treatment outcome across both AMP and placebo conditions, we found that ethnicity emerged as a prognostic predictor of treatment response. In the absence of clear hypotheses about the prognostic effect of ethnicity on treatment response, we are hesitant to speculate about the mechanism that may account for the observed findings. Nevertheless, there are several features of the computerized attentional training procedures that may make them particularly amenable to administration across participants with diverse ethnic backgrounds. First, given that the training stimuli comprised non-semantic material (i.e., faces), minimal language requirements (i.e., English fluency) were needed to complete the task. Second, the pictorial stimuli comprised both Caucasian and non-Caucasian actors. However, given our modest sample size, the dichotomization of ethnicity into Caucasian vs. non-Caucasian groups was relatively crude and obscured examination of treatment response in individual minority groups (e.g., Hispanics). Research in larger samples is needed to establish the robustness of this variable in predicting response to AMP.
The only prescriptive variable that accounted for variability in response to AMP was attentional bias scores. Participants in the AMP group who exhibited a greater tendency to allocate their attention toward social threat cues at baseline (i.e., attentional bias score > -5ms) displayed significantly greater reductions in clinician-rated social anxiety symptoms relative to the ACC group. These findings point to a particular subgroup of individuals with GSP for whom AMP may be most effective and illuminate the boundaries within which attentional retraining procedures may yield the greatest clinical benefit. It is notable that the pre-treatment variable that accounted for the greatest variance in treatment response (i.e., attentional bias for threat) is the also the primary treatment target and mechanism of action of AMP (Amir et al., 2008; Amir, Beard, Taylor et al., 2009) . At first glance it may seem insignificant to find a predictor variable that represents the target of the intervention. However, we wish to clarify that the predictive value of baseline attentional bias scores is far from trivial because it was not used to predict effects of AMP on change in attentional bias per se, but rather it significantly accounted for the effects of AMP on change in clinical symptoms of social anxiety. These findings may have implications for current approaches to treatment prediction research. Researchers have highlighted at least two fundamental issues that pose challenges in identifying reliable predictors of treatment response. First, the examination of predictor variables is often disconnected from theory or knowledge about the mechanisms that underlie treatment effects (Kraemer et al., 2002; Steketee & Chambless, 1992) . Commonly examined patient characteristics such as demographic factors (e.g., age, socioeconomic status) and clinical characteristics (e.g., cooccurring Axis I or II pathology) are often distal to the purported mechanisms of action of existing treatments. To facilitate the search for predictors, a more fruitful, theory-driven approach may be to first identify basic mechanisms of anxiety pathology and develop treatments that directly target those mechanisms. The current findings are consistent with this approach through elucidating a predictor variable (i.e., attentional bias) that is more proximal to, i.e., more directly influences the specific treatment targets or mechanisms of action of a particular intervention.
A second fundamental issue in prediction research is that existing evidence-based psychosocial treatments (e.g., CBT) are heterogeneous, both in terms of treatment procedures and implementation across studies. For example, traditional CBT comprises a number of different treatment techniques (e.g., exposure, cognitive restructuring, social skills training, anxiety management) and different studies often emphasize some components over others or exclude them altogether (Clark et al., 2006; Davidson et al., 2004; Heimberg et al., 1998) . Moreover, even the same procedure (e.g., cognitive restructuring) is unlikely to be delivered in the same format across participants and studies. Thus, because methodologies vary across studies and treatment regimens are multifaceted, it is not surprising that consistent treatment predictors are difficult to find across studies (Steketee & Chambless, 1992) . However, AMP is a distilled treatment (i.e., has a specifiable treatment target) that can be delivered in a consistent manner across patients and studies.
Future research could build on the current study in several ways. First, because the current study examined predictors of response to AMP in relation to a placebo control condition, we cannot make definitive conclusions about whether patients who displayed greater attentional allocation toward threat cues would have displayed worse treatment outcomes if given a different active treatment (e.g., CBT) relative to AMP -or conversely, whether patients with a lower attentional bias for threat may experience superior treatment outcomes if given an alternate intervention. However, research suggests that attentional bias for threat predicts poor response to CBT (Legerstee et al., 2009 ). These findings suggest that AMP may modify a cognitive process that predicts diminished response to CBT. Future research should examine predictors of clinical improvement for AMP in relation to other treatments with proven efficacy in the treatment of GSP.
Another limitation is that we adopted a post hoc exploratory approach to examine predictors of response to AMP. Thus, we did not collect data on the full range of potential demographic, clinical, or cognitive disturbance variables that may account for variability in response to AMP. A related point is that a portion of the current sample was archival (Amir, Beard, Taylor et al., 2009 ). Another caveat is that the groups differed at baseline on the main prescriptive variable. However, a sensitivity analysis conducted on the final prediction model that included all attentional bias terms and their interactions with time and group confirmed that baseline group differences could not account for the observed effects. Nevertheless, a prospective research design, namely one that allocates participants to condition on a stratified random basis according to baseline attentional bias scores, is needed to confirm the robustness of attentional bias for threat as a predictor of AMP response. Future research should also examine predictors of response to AMP using more objective outcome measures (e.g., behavioral assessment). Finally, it remains to be established whether the current findings will generalize to different patient populations (e.g., GAD) or to attentional retraining programs that use different stimuli (e.g., words) or differ in the frequency or duration of sessions.
The current limitations notwithstanding, this study is the first to illuminate patient characteristics that predict response to AMP. Should these results replicate in future studies, they may provide clinically valuable information that could be used to guide decisions about whether to provide AMP to a particular individual with GSP, or for whom alternate treatments might be more appropriate. Moreover, the present study points to the potential value of adopting a translational research approach -one that draws on advances in basic experimental psychopathology research -to resolve common problems in prediction research. Attention Modification Programs as well as other treatments derived from basic cognitive science (see Koster, Fox, & MacLeod, 2009 ) may be particularly promising interventions for moving towards personalized interventions for anxiety, given that they (1) target a specifiable mechanism of anxiety maintenance, (2) can be easily administered in standardized form, and (3) are distilled. Estimated baseline corrected reduction in Liebowitz Social Anxiety Scale (LSAS) scores from pre-to post-treatment for the AMP and ACC groups at different levels of attentional bias scores, i.e., the mean attentional bias score (in ms) for the sample (M = 6, SD = 33), one standard deviation below the mean (28), and one standard deviation above the mean (38). Error bars represent ±1 standard error. Steps 3 and 4 (retain effects at p < .10 and p < .05, respectively) Ethnicity X Time 2.84 (0.68) <.001
Note.
a Values represent unstandardized beta coefficients predicting Liebowitz Social Anxiety Scale (LSAS) scores at the end of treatment. Interaction terms involving time only, represent the slope effect, per week, of the predictor variable on LSAS averaged across groups; while terms involving both treatment and time represent the difference in slopes between treatment groups.3 The significant predictors in the final step will be added to the final model containing all significant predictors from each domain. Table 2 Clinical Characteristics Steps 2 and 3 (retain effects at p < .20 and p < .10, respectively) HAM-D X Time -0.13 (0.07) .09
Step 4 (retain effects at p < . a Values represent unstandardized beta coefficients predicting Liebowitz Social Anxiety Scale (LSAS) scores at the end of treatment. Interaction terms involving time only, represent the slope effect, per week, of the predictor variable on LSAS averaged across groups; while terms involving both treatment and time represent the difference in slopes between treatment groups.3 The significant predictors in the final step will be added to the final model containing all significant predictors from each domain. Table 3 Cognitive Disturbance Factors Step 2 (retain effects at p < .20)
Attentional Bias X Time -0.03 (0.01) .01
Attentional Bias X Treatment X Time -0.04 (0.03) .09
Steps 3 and 4 (retain effects at p < .10 and p < .05, respectively) Attentional Bias X Time -0.02 (0.01) .05
Attentional Bias X Treatment X Time -0.07 (0.02) .003
a Values represent unstandardized beta coefficients predicting Liebowitz Social Anxiety Scale (LSAS) scores at the end of treatment. Interaction terms involving time only, represent the slope effect, per week, of the predictor variable on LSAS averaged across groups; while terms involving both treatment and time represent the difference in slopes between treatment groups.3 The significant predictors in the final step will be added to the final model containing all significant predictors from each domain. Table 4 Final Model With All Significant Predictors From the Domain Models 
